Text S1. Mathematical Method for the Interpretation of the Kinetic Experimental Data By using multiple least squares regression, the correlation parameters m and k of Equation (1) are converted to concentration dependent functions. The mathematical terms for the kinetic data processing are described in Table S3 (a), while the visualization of this method with a short description is presented in Table S3 (b), and a characteristic example has been included in Table S3 (c).
The advantage of this data interpretation method is that Sc leaching yield is expressed as an explicit function of feed acid concentration and mixing residence time, without the need for iterative calculations. The polynomials fitting is a simple and explicit interpolation method, while the 4 th order offers for the specific data series the best combination of low prediction error and few curve fluctuations. However, the probable fluctuations in these predictions regard to only intermediate values of this method that are finally, in the most cases, symmetrically absorbed and generally attenuated, by the following LSRL fitting of the linearized 1 st order kinetics (Table S3 (b)). Table S3 . (a) Description of kinetic data processing in mathematical terms. (b) Scheme for a comprehensible visual presentation of kinetic data processing. (c) An example of calculations.
(a)
From the 5 experimentally tested mixing residence times (τi, i=1…5), i.e., τ1=5min, τ2=15min, τ3=30min, τ4=45min, τ5=60min, are derived: 
(b)

Scheme Description:
For each experimental time value there is an experimental series of Sc yields for the different acid feed concentrations (CAf). A different 4 th order polynomial function is fitted to each of these 5 series (columns of the above table). Therefore, for any given value of CAf (that is symbolized as CAf*) a time-series of leaching yields is predicted. ηL/Sc-max. is 1% more than the maximum yield of this time-series. The linearized form of eq.(1) is fitted to this time-series to produce values for the m and k parameters, for the specific feed acid concentration (CAf*).
(c)
Example: From the experimental data of the Concentration vs. Time table of the above scheme (b), with fitting of 4 th order polynomials are produced 5 polynomial functions, one for each experimental mixing residence time value. For example, if CAf*=0.21M (i.e., an intermediate value between experimentally investigated values), these polynomials give: ηL/Sc(5min)=13.92%, ηL/Sc(15min)=19.95%, ηL/Sc(30min)=24.38%, ηL/Sc(45min)=22.13%, ηL/Sc(60min)=30.41%. LSRL fitting of linearized eq.(1) onto these 5 values gives: m=3.5826 and k=0.027, when: ηL/Sc-max.=1.01 . MAX[ηL/Sc(τi) , i=1…5] = 1.01 . 30.41% = 30.71%. Therefore: ηL/Sc (CAf=0.21M, t) = 30.71% . (1-e -3.5826.t+0.027 ), when L/S=50 (L of acid/ kg dry BR).
Text S2. 1st Order Kinetics and Fundamentals of the Thin Film Theory
According to leaching process fundamentals [39], it is referred: "Mass transfer rates within the porous residue are difficult to assess because it is impossible to define the shape of the channels through which transfer must take place. It is possible, however, to obtain an approximate indication of the rate of transfer from the particles to the bulk of the liquid.
Using the concept of a thin film as providing the resistance to transfer, the equation for mass transfer may be written as: dM/dt = k'A(cs-c)/b". The latter equation for constant solvent volume (V) can be transformed [31] to Equation (S1): = − (S1) Equation (S1) is a typical 1st order kinetics, when the mass transfer parameters are considered to be constant with time. A visual presentation of this theoretical model, which stands as an equivalent to the experimental behavior of the real leaching process mechanism, is depicted in Figure S1 , where at the left is presented an approach of the real diffusion mode and at the right the thin film concept equivalent.
If 1st order kinetics are valid, and given that k' is considered generally as constant for a certain leaching mixture, then the A/b quotient would be considered as constant with time, or otherwise that either the particle size remains approximately intact all over the leaching period, or the thin film layer width (b) varies proportionally with the surface area (A) during particles disintegration [39] . The constant A/b assumption is considered to be valid for a wide variety of leaching cases. Figure S1 . A visual presentation of leaching process mechanism, where at the left appears a visual approach to the real diffusion mode, while at the right appears the equivalent of the thin film diffusion concept [39] .
